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1.1 $G$ . $G$ $G\cross G$ $\delta$ (1) .
$\delta(f,g)=0\Leftrightarrow f=g$ (1)
$G$ $G$ $T$ $\delta(T(f), T(g))=\delta(f, g)$ $(f,g\in G)$ , $T$
$\delta$-isometry . , \mbox{\boldmath $\delta$} \mbox{\boldmath $\delta$} :
$\forall f,$ $g\in G$ ,




$A$ Banach , $A$ $A^{-1}$ . $r_{A}$ $A$
,
$\delta(f,g)=r_{A}(\frac{f}{g}-1)$ ; $f,.g\in A^{-1}$
\mbox{\boldmath $\delta$} , (A-l, \mbox{\boldmath $\delta$}) , .
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$\rho$ is $\delta$-isometric (5)
$\exists L(h)>1\mathrm{s}.\mathrm{t}$ . $\delta(\rho(f), f)\geq L(h)\delta(f, h)(f\in G)$ (6)
, \rho \mbox{\boldmath $\delta$}-isometry , h – .
$h\in G$ $G$ $R(G;h)$ . , .
1.1 $(G, \delta)$ , $G$ , $\delta$-isometry $H$
. , $f\in G$ $\sup_{S\in H}\delta(S(f), f)<\infty$ , $\rho S^{-1}\rho S\in H(S\in H)$
\rho \in R(G;f) , ft2H .
.
L3 $(G, \delta)$ . $f,g\in G$ ,
$\frac{f\mathrm{o}g}{2}=\{h\in G$ : $\exists\rho\in R(G;h)$ with $\rho(f)=g\}$
, $f,$ $g$ . , $(G_{1}, \delta_{1}.),$ $(G_{2}, \delta_{2})$ , $T$ $G_{1}$ $G_{2}$
. $T$
$T( \frac{f\mathrm{o}g}{2})=\frac{T(f)\circ T(g)}{2}$ $(f,g\in G_{1})$
, $T$ affine .
, 12 , 11 .
1.2 $(G_{1}, \delta_{1}),$ $(G_{2}, \delta_{2})$ , $T$ $G_{1}$ $G_{2}$ $\delta$-isometry
. $f,g\in G_{1}$ , $\neq\emptyset,$ $\frac{T(f)\mathrm{o}T(\mathit{9})}{2}\neq\emptyset$ . , $L_{2}^{0}A9$ ,
$\frac{T(f)\mathrm{o}T(g)}{2}$ 1 ,
$T( \frac{f\mathrm{o}g}{2})=\frac{T(f)\circ T(g)}{2}$ $(f, g\in G_{1})$
.
12 $G_{1}=G_{2}$ , $T=id$ , 13 .
1.3 $(G, \delta)$ , $f,$ $g\in G$ . , $\angle_{2}^{0}A$ 1
.
.
1.4 $(G, \delta)$ $R(G;f.)\neq\emptyset(f\in G)$ , .
$(G, \delta)$ $\neq\emptyset(f,g\in G)$ , .
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12 $G$ $G$ . $G$ , $f\in G$
$\coprod\circ 2-\neq\emptyset$ . $h\in G$ , $\rho(f)=f$ $\rho\in R(G;h)$ . $h$
$\rho$ – , $f=h$ . $R(G;f)\neq\emptyset$ , $G$
.
$(G, \delta)$ , $G$ . , (7),(8),(9)
$(G, \delta)$ :
$\delta(hf^{-1}h, hg^{-1}h)=\delta(f,g)$ $(h, f,g\in G)$ (7)
$\forall h\in G$ , $\exists L(h)>1\mathrm{s}.\mathrm{t}$. $\delta(hf^{-1}h, f)\geq L(h)\delta(f, h)$ $(f\in G)$ (8)
$G$ . $f,g\in G$ , $\supseteq\{h\in G:hf^{-1}h=g\}$
.
$M(f, g)=\{h\in G:hf^{-1}h=g\}$ , $M(f,g)\neq\emptyset$ $(f,g\in G)$ (9)
, $(G, \delta)$ .
1.5 $(G, \delta)$ , $G$ . , (7),(8),(9)
$(G, \delta)$ .
1.3 $\neq\emptyset$ , $M(f,g)=\emptyset$ . , $M(f,g)\neq\emptyset$





1.5 (Mazur-Ulam )([1]) affine .
$N$ , $f,g\in N$ $a=L_{2}+A$ . p(u)=2a–u $(u\in N)$
. , $\rho\in R(N\cdot a)|$ with $g=\rho(f)$ , $N$
. 14 .




$X$ , $C^{+}(X)$ $X$ .
$f\in C^{+}(X)$ , $||f||= \sup\{|f(x)| : x\in X\}$ . $C^{+}(X)$
, . , $\delta_{\mathrm{x}}(f,g)=||_{g}\angle-1||||\#-1||(f, g\in C^{+}(X))$
. .
1.7 $(C^{+}(X), \delta_{\mathrm{x}})$ .
(1), (7), (9) . (2) (8) .
(2) $f,g\in G$ ,
$|| \frac{T(f)}{f}-1||\leq||\frac{T(f)}{f}||+1$
$\leq(||\frac{T(f)}{T(g)}-1||+||\frac{T(g)}{T(f)}-1||+1)||\frac{g}{f}||+1$
bijective , $\delta_{\mathrm{x}}$ -isometry $\mathrm{s}.\mathrm{t}$ . T(g)=g . - $f_{\mathit{9}},\in G$ ,
$|| \frac{f}{T(f)}-1||\leq||\frac{f}{T(f)}||+1$
$\leq(||\frac{T(g)}{T(f)}-1||+||\frac{T(f)}{T(g)}-1||+1)||\frac{f}{g}||+1$














, $K(f,g)=\{(\alpha(f, g)+1)||\#||+1\}\{(\alpha(f, g)+1)||_{g}\angle||+1\}$ (2) .
(8) $h,$ $f\in C^{+}(X)$ , $x,$ $y\in X$
$|| \frac{h}{f}-1||=|\frac{h(x)}{f(x)}-1|$ $|| \frac{f}{h}-1||=|\frac{f(y)}{h(y)}-1|$
. ,












$2\delta_{\mathrm{x}}(h, f)\leq\delta_{\mathrm{x}}(hf^{-1}h, f)$ . $L(h)=2$ (8) .
$(C^{+}(X), \delta_{\mathrm{X}})$ . $\square$
$\delta_{+}(f, g)=||_{g}\angle-1||+||t-1||(f, g\in C^{+}(X))$ , .
1.8 $(C^{+}(X), \delta_{+})$ .
(1), (7), (9) . (2) (8) .











$T$ :biject$i\mathrm{v}\mathrm{e},$ $\delta+$-isometry $\mathrm{s}.\mathrm{t}$ . T(g)=g . ,
$\delta_{+}(T(f), f)\leq 2\delta_{+}(f,g)(||\frac{g}{f}||+\delta_{+}(f,g)+1)$
, $K(f, g)=2\delta+(f,g)(||\#||+\delta+(f, g)+1)$ , (2) .
(8) $h,$ $f\in C^{+}(X)$ , $x.’ y\in X$














$\delta_{+}(hf^{-1}h, f)\geq\frac{11}{10}\delta_{+}(f, h)$ . , $L(h)=$ (8) .
$(C^{+}(X), \delta_{+})$ . . $\square$
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2 $C^{+}(X)$ Surjection $T$
, C+(X) SurjectionT .
2.1 \mbox{\boldmath $\delta$}max C+(X) SurjectionT
,
$\delta_{\max}(f, g)=\max\{||\frac{\mathit{9}}{f}-1||)||\frac{f}{g}-1||\}$ $(f, g\in C^{+}(X))$
,
$\delta_{\max}(f,g)=\delta_{\max}(T(f),T(g))$ $(f,g\in C^{+}(X))$
$C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection $T$ .
$X$ , $C_{\mathbb{R}}(X)$ $X$ , $C(X)$ $X$
.
2.1 $S$ : $(X)arrow$ $(Y)$ surjective real-linear , isometry
. $S_{\mathbb{C}^{j}}C(X)arrow C(\mathrm{Y})$ :
$S_{\mathbb{C}}(u+iv)=S(u)+iS(v)$ ($u,v\in$ (X)).
$s_{\mathrm{c}}$ complex-linear , isometry .
$S_{\mathbb{C}}$ bijection , complex-linear .
$||S\mathrm{c}(f)||=||f||(f\in C(X))$ . $||S\mathrm{c}(f)||\geq||f||(f\in C(X))$
. $||S\mathrm{c}(f)||<||f||$ $f=u+iv\in C(X)$ . $X$
, $||f||=|f(x_{0})|=|u(x\mathrm{o})+iv(x\mathrm{o})|$ $x_{0}\in X$ .
$\alpha=\frac{u(x\mathrm{o})-iv(x_{0})}{||f||},$ $a=Re(\alpha),$ $b=Im(\alpha)$ .
$||au-bv||=||f||>||S_{\mathbb{C}}(f)||\geq||S(au-bv)||$
, $S$ isometry . , $||S\mathrm{c}(f)||\geq||f||(f\in C(X))$
. $S^{-1}$ isometry , $||S_{\mathrm{C}}(f)||\leq||f||(f\in C(X))$
. $||S_{\mathbb{C}}(f)||=||f||(f\in C(X))$ $S_{\mathbb{C}}$ isometry .
2.2 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{\max}(T(f),T(g))=\delta_{\max}(f,g)$ $(f,g\in C^{+}(X))$
. , $T(f)=(wf\mathrm{o}\Phi)^{h}(f\in C^{+}(X))$ $w\in C^{+}(\mathrm{Y}),$ $h$ :
$Xarrow\{-1,1\}\in C^{+}(X),$ $\Phi$ : $Yarrow X$ : homeomorphism .
$\tilde{T}=\frac{T}{T(1)}$ . $\tilde{T}\text{ }\mathrm{b}\mathrm{i}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ . , $S$ : $C_{\mathrm{R}}(X)arrow C_{\mathrm{R}}(Y)$
$S(f)=\log\tilde{T}(\exp f)$ $(f\in C_{\mathrm{R}}(X))$
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, $S$ bijection . ,
$||S(u)-S(v)||=||u-v||$ $(u,v\in C_{\mathrm{R}}(X))$
, Mazur-Ulam
$S( \frac{u+v}{2})=\frac{S(u)+S(v)}{2}$ $(u,v\in C_{\mathrm{R}}(X))$
. $S(\mathrm{O})=0$ , $S$ real-linear , $S_{\mathrm{C}}$ : $C(X)arrow C(Y)$
$S_{\mathrm{C}}(u+iv)=S(u)+iS(v)$ $(u, v\in C_{\mathrm{R}}(X))$
, 2.1 $S_{\mathbb{C}}$ bijective complex-linear , isometry
. , Banach-Stone , $\exists h\in C(Y)$ with $|h|=1$ on $Y,$ $\exists\Phi$ : $\mathrm{Y}arrow$
$X:\mathrm{h}\mathrm{o}\mathrm{m}\bm{\mathrm{m}}\mathrm{m}\mathrm{o}\mathrm{r}\mathrm{p}\mathrm{h}\mathrm{i}\mathrm{s}\mathrm{m}\mathrm{s}.\mathrm{t}$ . $S_{\mathbb{C}}(f)=hf\circ\Phi(f\in C^{+}(X))$ . ,
$T(f)=T(1)(f\mathrm{o}\Phi)^{h}$ $(f\in C^{+}(X))$
. , $w=T(1)^{h}$ , $T(f)=(wf\mathrm{o}\Phi)^{h}(f\in C^{+}(X))$ .
22 Mazur-Ulam .
$\delta_{0}(f,g)=||_{g}\angle-1||(f,g\in C^{+}(X))$ , 22 23 .
$\pi_{\backslash }2.\bm{3}T\text{ }C^{+}(X)\mathrm{B}^{\mathrm{l}}\text{ }C^{+}(\mathrm{Y})^{\text{ } }$ surjection&L,,
$\delta_{0}(f,g)=\delta_{0}(T(f),T(g))$ $(f,g\in C^{+}(X))$
. , $T(f)=wf\mathrm{o}\Phi(f\in C^{+}(X))$ $w\in C^{+}(\mathrm{Y}),$ $\Phi$ : $Yarrow X$ :
$h\alpha nem\sigma rphism$ .
$\delta_{0}(f,g)=\delta_{0}(T(f),T(g))(f,g\in C^{+}(X))$ , $\delta_{\max}$ ,
$\delta_{\max}(f,g)=\delta_{\max}(T(f),T(g))$ $(f,g\in C^{+}(X))$
. 22 $T(f)=(wf\mathrm{o}\Phi)^{h}(f\in C^{+}(X))$ $w\in C^{+}(\mathrm{Y}),$ $h$ : $Xarrow\{-1,1\}\in$
C+(X), \Phi :Y\rightarrow X:h\mbox{\boldmath $\sigma$}meom\mbox{\boldmath $\sigma$}rphism X h=1





2.2 $\delta_{\mathrm{x}}$ $C^{+}(X)$ Surjection $T$
,
$\delta_{\mathrm{x}}(f,g)=||\frac{f}{g}-1||||\frac{g}{f}-1||$ $(f, g\in C^{+}(X))$
,
$\delta_{\mathrm{x}}(f,g)=\delta_{\mathrm{x}}(T(f),T(g))$ $(f,g\in C^{+}(X))$
$C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection $T$ .
2.4 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{\mathrm{X}}(T(f), T(g))=\delta_{\cross}(f,g)$ $(f,g\in C^{+}(X))$
. , .
$T(f^{p}g^{1-p})=T(f)^{\mathrm{p}}T(g)^{1-\mathrm{p}}$ $(p\in \mathbb{R}, f,g\in C^{+}(X))$
2.5 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{\cross}(T(f),T(g))=\delta_{\cross}(f,g)$ $(f,g\in C^{+}(X))$
. $T(1)=1,$ $T(fg)=T(f)T(g)(f,g\in C^{+}(X))$ .
, $T(3)=3$ $T(3)= \frac{1}{8}$ .
2.6 $T$ $C^{+}(X)$ $C^{+}(Y)$ surjection ,
$\delta_{\cross}(T(f),T(g))=\delta_{\cross}(f, g)$ $(f,g\in C^{+}(X))$
. $T(3)=3,$ $T(f^{p})=T(f)^{\mathrm{p}}(p\in \mathbb{R}, f\in C^{+}(X))$ .
, $T(\alpha)=\alpha(\alpha\in \mathbb{R}^{+})$ .
2.7 $T$ $C^{+}(X)$ $C^{+}(Y)$ surjection ,
$\delta_{\cross}(T(f), T(g))=\delta_{\cross}(f,g)$ $(f,g\in C^{+}(X))$
. $T(1)=1,$ $T(\alpha)=\alpha(\alpha\in \mathbb{R}^{+}),$ $T(fg)=T(f)T(g)(f, g\in C^{+}(X))$
. , .
$|| \frac{f}{g}-1||=||\frac{T(f)}{T(g)}-1||$ $(f,g\in C^{+}(X))$
2.8 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{\cross}(T(f), T(g))=\delta_{\mathrm{x}}(f, g)$ $(f,g\in C^{+}(X))$
.
. , $T(f)=wf$ $\Phi(f\in C^{+}(X))$ $T(f)= \frac{1}{wf\circ\Phi}(f\in C^{+}(X))$
$w\in C^{+}(\mathrm{Y}),\Phi$ : $\mathrm{Y}arrow X$ : $home\alpha morph\mathrm{i}sm$ .
2.8 $\tilde{T}=$ $\text{ ^{ }}$ . $\tilde{T}\text{ }\mathrm{b}\mathrm{i}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ . ,
$\delta_{\mathrm{x}}(f,g)=\delta_{\mathrm{x}}(\tilde{T}(f),\tilde{T}(g))$ $(f,g\in C^{+}(X))$
. , $2.4\text{ }\tilde{T}(1)=1$
$\tilde{T}(fg)=\tilde{T}(f)\tilde{T}(g)$ $(f,g\in C^{+}(X))$
. 25\sim 27 , 23 .
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$C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection $T$ .
2.9 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{+}(T(f), T(g))=\delta_{+}(f,g)$ $(f,g\in C^{+}(X))$
. , .
$T(f^{p}g^{1-p})=T(f)^{p}T(g)^{1-p}$ $(p\in \mathbb{R}, f,g\in C^{+}(X))$
2.10 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{+}(T(f),T(g))=\delta_{+}(\grave{f},g)$ $(f,g\in C^{+}(X))$
. $T(1)=1,$ $T(fg)=T(f)T(g)(f,g\in C^{+}(X))$ .
, $T(3)=3$ $T(3)= \frac{1}{3}$ .
2.11 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{+}(T(f),T(g))=\delta_{+}(f,g)$ $(f,g\in C^{+}(X))$
. $T(3)=3,$ $T(f^{p})=T(f)^{p}(p\in \mathbb{R}, f\in C^{+}(X))$ .
, $T(\alpha)=\alpha(\alpha\in \mathbb{R}^{+})$ .
2.12 $T$ $C^{+}(X)$ $C^{+}(Y)$ surjection ,
$\delta_{+}(T(f),T(g))=\delta_{+}(f,g)$ $(f,g\in C^{+}(X))$
. $T(1)=1,$ $T(\alpha)=\alpha(\alpha\in \mathbb{R}^{+}),$ $T(fg)=T(f)T(g)(f,g\in C^{+}(X))$
. , .
$|| \frac{f}{g}-1||=||\frac{T(f)}{T(g)}-1||$ $(f,g\in C^{+}(X))$
2.13 $T$ $C^{+}(X)$ $C^{+}(\mathrm{Y})$ surjection ,
$\delta_{+}(T(f),T(g))=\delta_{+}(f,g)$ $(f,g\in C^{+}(X))$
. , $T(f)=wf$. $0\Phi(f\in C^{+}(X))$ $T(f)= \frac{1}{wf\circ\Phi}(f\in C^{+}(X))$
$w\in C^{+}(\mathrm{Y}),\Phi$ : $\mathrm{Y}arrow X$ :homemorphism .
2.13 $\tilde{T}=\frac{T}{T(\mathrm{i})}$ $\langle$ . $\tilde{T}\text{ }\mathrm{b}\mathrm{i}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ . ,
$\delta_{+}(f,g)=\delta_{+}(\tilde{T}(f),\tilde{T}(g))$ $(f,g\in C^{+}(X))$
. , 29 T(1) $=1$
$\tilde{T}(fg)=\tilde{T}(f)\tilde{T}(g)$ $(f,g\in C^{+}(X))$
. 210\sim 212 , 2.3 .
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